The rangeland operator is constantly confronted with the problem of adjusting livestock numbers to available forage. Numerous attempts have been made to correlate herbage production with various climatic phenomena in order to make timely adjustments in livestock numbers for economic livestock production and conservation of the rangeland resource. Several studies have been conducted in the Great Plains region to correlate herbage yield with various seasons or periods of precipitation. Hulett and Tomanek (1969) working in west-central Kansas reported the measurement of monthly herbage production from 1941 through 1964. Correlation of precipitation with total yield of herbage was analyzed. Seasonal moisture recorded during the growing season, April through September, gave the highest correlation (Y= .626). Of the early season moisture measured, the May-June precipitation gave the best correlation (Y= .5 16). Some relationships were established for production of various groups of plants. For shortgrasses, seasonal moisture gave Y= .601 while an even better correlation of Y= .612 was found for July rainfall. The correlations computed were significant, and it was concluded that total herbage production could be predicted on the basis of May-June rainfall using simple linear regression techniques. Considerably higher correlations were found in North Dakota by Rogler and Haas (1947) . A highly significant r= .76 was found between total herbage production and April through July precipitation. When soil moisture in the surface 6 feet of the soil was included in the computations, the correlation coefficient was increased to .84. Correlation of livestock gains with precipitation and precipitation plus soil moisture followed a similar pattern.
Sandhills rangeland in excellent condition was studied for 7 years by Dahl (1963) 
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October 1 precipitation was highly correlated with total growing season production (r= .893). Precipitation received during the previous two years was significantly correlated with total production (Y= .830). Highest correlations computed occurred between production from May to June 20 and precipitation received the previous 2 years plus evapotranspiration water, which gave a correlation coefficient of .983. Evapotranspiration water was defined as the soil moisture available at the beginning of the season plus precipitation received, less the soil moisture remaining at the end of the study period. Rauzi (1964) , working with shortgrass vegetation in Wyoming, found May-June precipitation over a 5-year period to have a highly significant correlation (r= .675) with total yield of perennial vegetation. April through August precipitation was even more highly correlated (Y= .745). May-June moisture accounted for 46% of the variation in perennial vegetation production, while 65% was accounted for by precipitation received during the April-August period. Smoliak (1956) determined that shortgrass rangeland production in Canada was highly correlated with May-June precipitation, computing a correlation coefficient of .859. He was able to predict forage production and grazing capacity as early as July 1 by using regression analysis.
No studies of this nature have been reported from the tallgrass prairies of the Great Plains. However, Hazel1 (1965) studied an Oklahoma prairie on Parsons silt loam soil for 2 years and found that production declined from 2152 lb/acre the first year to 1824 lb/acre the second. The decline in yield was apparently related to considerably less precipitation in May of the second year than was received the first year of the study.
The study reported here was undertaken to determine if meaningful correlations existed between herbage production and various increments of precipitation in southeastern Kansas and to ascertain if production could be predicted as an aid to proper range management.
Methods and Procedures
Data for this study were collected over eight years from excellent range condition stands on specific soil taxonomic units (series and phase) comprising the loamy upland range site in the 35 to 40-inch precipitation zone in southeastern Kansas. Estimates of air-dry herbage production were made from October 1 to October 15 annually, using the double sampling technique described by Hilmon (1959) and Blair (1959) . Each observation consisted of 10 subplots. Subplots were rectangular in shape and ecompassed 1.92 ft* as described by Shoop and McIllvain (1963) . Precipitation values were obtained from the recording station closest to where each herbage estimate was made.
Statistical procedures for the study followed the methods outlined by Snedecor and Cochran (1967) .
'These data were collected imtially for the purpose of preparing and refining range site descriptions (Renner and Allred, 1962) . Later all quality data on hand were transferred to a standard format for "se in an automated storage and retrieval system being developed by the Soil Conservation Service as described by Shiflet (1970 Five seasons of precipitation were selected. Since production determinations were made from October 1 through 15, the precipitation from January through September was selected for study rather than the yearly total. Other seasons included pre-season (January through April); growing season (April through September), May and June, and May through JUIY.
Results
Correlation coefficients between the various periods of precipitation and total and species production are shown in Table 2 . All correlations between total production and seasons of precipitation were significant at the 5% probability level except for the January through April period. Big bluestem was the only species analyzed that showed significant correlations. except for pre-season (January-April) moisture. Total-to-date (January-September) and growing season (April-September) precipitation were highly correlated with total herbage production (Table 2) , with April-September exhibiting a slightly closer relationship (Y= .784 compared to Y= .766).
Coefficient of determination (Y') computations revealed that 58.7% of the variation in total herbage production could be accounted for by the variation in January-September precipitation, while a slightly higher value, y2= 61 S, was obtained for the April-September season. May-June and May-July precipitation accounted for 33.1 and 45.5% of the variation in total production, respectively.
Both January-September and April-September precipitation can be used to estimate total production (Figs. 2 and 3) with April-September (Fig. 3) giving the better prediction equation. Variability of the data resulted in relatively high deviations from regression causing somewhat wide confidence intervals as shown in both Figures 2 and 3 . This fact would make predications of total production from high or low precipitation values that occur at the extreme range of these data highly unreliable.
Prediction of total production from May-June and MayJuly precipitation are less reliable than for either JanuarySeptember or April-September due to wider confidence intervals as shown in Figures 4 and 5 .
Production of big bluestem was significantly correlated with all seasons of precipitation except pre-season (JanuaryApril) as shown in Table 2 . Highest correlation was with May-July moisture where r= .755. This points up the fact that the amount of herbage contributed by big bluestem on this site is not only dependent on the amount of precipitation but also production and May-July precipitation, the season showing the May-July precipitation yielded a somewhat less precise highest correlation.
Variability of the production values estimate of herbage production than either January-September resulted in relatively wide confidence intervals as is shown in or April-September values. However, predictions based on this Figure 6 . This equation can be used for "rough" estimates of period have better management applications than the others. big bluestem production on the Loamy Upland range site.
Estimates of seasonal herbage production made by August could be used to adjust livestock numbers several weeks before
Conclusions
Total production from the Loamy Upland range site can be predicted with a fair degree of confidence from either January-September or April-September precipitation. However, both are limited in their management application since no estimates can be made until October 1, which is generally too late in the season to make meaningful adjustments in livestock numbers if ranges are grazed during the growing season. However, such predictions could be used to estimate total production to fill missing data for analytical purposes or to estimate available forage for fall and winter grazing if ranges are ungrazed during the growing season. the end of the usual grazing season.
Except for big bluestem, no prediction of individual species could be made from the increments of precipitation studied. May-July precipitation can be used to predict big bluestem production prior to the end of the growing season. Such a prediction would be primarily of academic interest,. However, it would give some indication of the quality of forage available to livestock and the partial composition of the hay if harvested after August 1.
It is anticipated that as more refined data are assembled, correlations can be determined for additional important species, thus improving the reliability of predictions for total herbage production.
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